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The resurgence of tuberculosis and the occurrence of 
infection by other mycobacteria presents the micro- 
biology laboratory with the problems of detection of 
mycobacteria in clinical specimens. Despite the great 
advances in molecular biology in recent years [l], 
microscopy and culture remain the most practical 
methods for the majority of laboratories. The intro- 
duction of automated methods with liquid media such 
as the BACTEC system (BBL, USA) has reduced the 
time needed for detection of mycobacteria [2,3], but 
this system is not avadable in many cases. 
We have performed a study to determine the 
usefulness of Middlebrook 7H11 agar plates (MID) in 
reducing the time required for mycobacterial detection. 
We have analyzed the results achieved in the recovery 
of mycobacteria from specimens received for this 
purpose in our laboratory between September 1994 
and May 1995. During this period of time, specimens 
were processed by standard methods [4], examined 
with fluorochrome stain and inoculated, among 
other media, on MID (BBL, USA) (0.1 mL) and 
Lowenstein-Jensen (LJ) slants (BBL, USA) (0.1 d). 
The cultures were examined once weekly (LJ) and 
twice weekly under low-power magnification for 
detection of microcolonies (MID). MID plates were 
sealed with an adhesive strip and opened only in a 
biosafety chamber [4]. 
During the period, Mycobacterium tuberculosis or 
M .  avium complex were isolated &om 11 5 specimens 
(15.6% of the total samples). M. tuberculosis was isolated 
tkom 94 samples (62.7% smear negative) and M .  avium 
complex &om 21 samples. In nine cases, M .  tuberculosis 
was isolated on media other than MID and LJ. 
The results of time to detection and the sensitivity 
of the methods are shown in Table 1. The average 
time to detection of M. tuberculosis on MID and LJ was 
13.3 and 19.2 days, respectively. For smear positive 
specimens the average time for M .  tuberculosis detection 
was 10 days on MID as against 16 days on LJ. For M .  
avium complex the average times were 12.8 and 17.5 
days on MID and LJ, respectively. With both species the 
differences were statistically significant in favor of MID. 
All M.  avium complex strains grew on MID but nine 
isolates (9.6%) of M .  tuberculosis grew only on media 
other than MID and LJ. 
The microscopic examination of agar plates for 
morphologic characterization of mycobacteria has been 
shown to be usefid [5-71. In our experience, it is quite 
possible that if the MID cultures had been examined 
daily, instead of twice weekly, the time to detect 
mycobacterial growth could have been considerably 
shortened. MID also provided a greater sensitivity 
in isolation of the M .  avium complex, a group of 
increasing interest, especially in relation to the AIDS 
epidemic [8]. MID is an inexpensive medium and the 
microscopic examination of the cultures allows not 
only relatively rapid detection of growth but also 
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Table 1 Average number of days required for detection of M. tuberculosis and M. avium complex on Middlebrook 7H11 agar 
plates (MID) and Lawenstein-Jensen slants (LJ) and sensitivity of the two media 
Average (days) Sensitivity (%) 
-~ ~~ 
Medium Organism All BK+ BK- All BK+ BK- 
MID M. fuberculosis 13.3l 10.0' 17.2' 90.4 95.8 84.8 
M. avium complex 12.W - - 100' - - 
M. avium complex 17.5h - - 66.6' - - 
M .  tuberculosis 19.2h 16.0* 22.9f 83.9 87.5 80.0 LJ 
BK'=auranline stain positive; BK-Zauramine stain negative. 
a versus b, c versus d, e versus f, g versus h: p<0.001 (Student's f-test) 
i versus j: p<0.05 (FisherS exact test). 
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francisella tularensis isolation from various clinical 
specimens 
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Tularemia is an acute zoonotic disease caused by 
Frurzcisellu tulurensis. Various animals can be carriers and 
human infection can occur through water or air 
contaminated by these animals. The microorganism can 
enter the human body via skin, mucosa or the respira- 
tory system [ 1-41, 
The primary isolation of E tulurensis from infected 
material is difficult. Its growth requires cysteine or 
other sulfhydryl compounds. It is therefore necessary to 
use selective me&a, especially for the initial isolation 
[5,6]. E tulurensis is an extremely virulent pathogen 
capable of initiating infection with as few as 10 
organisms inoculated subcutaneously, and is one of the 
most frequent causes of infection among laboratory 
workers, necessitating special precautions [4-61. 
Many tularemia epidemics were reported in Turkey 
between 1936 and 1953 [7,8]. After a long interval, 
small recurring epidemics and sporadic cases during a 
period of months have been observed in the area 
around Bursa, starting in November 1988. The results 
presented here are derived from these epidemics. 
In addition to blood agar as a routine culture 
medium, specimens coming to our laboratory with a 
presumed diagnosis of tularemia during 1988-94 were 
cultured on cysteine heart agar modified by the 
addition of 2.5% human blood [5]. In cases of oro- 
pharyngeal infection, 1000 U/mL (0.6 g/L) penicillin 
G was added to the medium. 
All specimens were evaluated by examination of 
Gram-stained direct preparations. Biochemical charac- 
teristics of the isolates were determined with classical 
methods, and serologic typing was also performed 
[6,9]. Antibiotic susceptibility was determined by the 
Irby-Bauer disk difision method. 
The first isolate of E tulurensis was from a lymph 
node aspirate. This isolate was injected into guinea pigs 
and rats intraperitoneally. Spleen, liver and peritoneal 
tissue obtained from the dead animals was analyzed 
with similar bacteriologic techniques. 
Antigen was prepared from the first isolated 
bacteria. This was compared with a standard antigen 
(Difco code no. 2251-56) which has been found to be 
suitable for testing sera for antibodies by the micro- 
agglutination (MA) method [9]. 
E tulurensis was isolated from eight cases. One 
isolation was from lymph node aspirate, one was from 
a wound in the hand, and six were from throat swab 
cultures. All specimens were taken during the first 3 
weeks from the onset of disease. Six cases gave a history 
of treatment with antibiotics to which the isolates were 
resistant. All except two cases gave negative results in 
MA tests at the time when culture was performed. 
In no case was there bacterial growth in the routine 
culture media. On  cysteine heart agar with human 
blood, after 3 to 7 days very small, light gray, reflective, 
soft and easily emulsified colonies with a greenish halo 
appeared. In throat swab cultures on the penicillin- 
containing medium, growth was easily detected since 
normal flora did not grow. Gram preparation from the 
cultures revealed very small, gram-negative cocci or 
coccobacilli, some of which had been weakly dyed. 
The biochemical characteristics of the grown 
bacteria were: catalase, weakly positive; oxidase, nega- 
tive; HzS, positive; acid produced fiom glucose and 
maltose but not from sucrose. AU isolates gave a strong 
agglutination with E tulurensis antiserum (Difco code 
no. 2241-47). The rats and guinea pigs given intra- 
peritoneal bacteria died on days 4 and 5. Bacteria with 
similar characteristics were isolated from the spleen, 
liver and peritoneum of these animals. 
The results of testing for antibiotic susceptibility 
were as follows. All strains were sensitive to amino- 
glycosides, quinolones, chloramphenicol and tetra- 
